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FOR DEPENDABLE CONTROL OF ALL BLIGHT 


Here's Why 
BETTER YIELDS 
of more No. 1 potatoes 


2. SIMPLER—CHEAPER 


No “specialized” products needed 
~—easy to prepare 


3. SETTER CROP PROTECTION 
Backed by 50 years experience 


Potate growers use more Triangle 
Brand Copper Sulphate than eny 
other product for dependable pro- 
tection against all blight—early 
and late. And-—besides protection 
at low cost, you actually get 
higher yields of No. 1 potatoes! 
Don’t take chances . . . get prac- 
tically guaranteed control — use 
Triangle Brand! 


FREE! BOOKLETS 


“More No. 1 Potatoes” 
“Better Bordeaux Mixtures" “Zinc 


“Basic Copper Sulphate" 


PHELPS DODGE REFINING CORPORATION 


Electrolytic Refiners of Copper 


40 Wall Street. New York 5, WN. Y. 


>OTATO PETE SAYS: 
| 
Sulphate" 


How Much is in the Bag? 


“Sales and 
Service 
from 
Coast 
to 
Coast” 


There are many factors involved in a successful 
potato packaging operation but how much is in the 
bag is still the paramount factor. Eliminating 
packaging leak . . . arresting customer dissatisfac- 
tion ... meeting weights and measures regulation, 
everywhere represent the problem. The contre! 
measure is production line checkweighing witn 
scales to fit the product. For more than thirty 
years EXACT WEIGHT Scales have been the pre- 
ferred equipment for hundreds of food packaging 
operations, coast to coast. Experience has proven 
that checking the EXACT WEIGHT way is more 
accurate ... faster ... cheaper and therefore more 
profitable to the user. Write for full details for 
your potato weighing operation. 


THE EXACT WEIGHT SCALE COMPANY 
713 W. Fifth Ave., COLUMBUS 8, OHIO 
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Potash and Potatoes 


Potatoes are greedy feeders on potash. They remove more of 


this plant food from the soil than nitrogen and phosphoric acid 
combined. For a good yield of No. 1's your soil and fertilizer 
should supply at least 200 lbs. of available potash (actual K,O) 
per acre. Consult your official agricultural adviser or experiment 
station about the fertility of your soil. Write us for additional 


information and literature on how to fertilize your crops. 


American Potash Institute, Inc. 
1155 Sixteenth St., N. W. Washington 6, D. C. 


Member Companies: American Potash & Chemical Corporation 
Potash Company of America . United States Potash Company 


The “Standard” 


Potato and Onion Grader 


Not only “STANDARD” but “Superior” in 
Economy, Accuracy, Speed. and Adaptability. 


More Boggs Graders in use than all other makes 
combined—there must be a reason. Send for our 
new circular and price list. 


BOGGS MFG. CORP., Atlanta, N.Y. 
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HOW MUCH CERTIFIED SEED IS NEEDED AND THE 
PROBLEM OF MEETING THIS DEMAND 


R. C. Hastines 


North Dakota State Seed Commissioner, State Seed Department, 
Fargo, N. D. 


(Accepted for publication, January 5, 1950) 


The potato industry has been and still is presenting a very difficult 
problem. High production costs add greatly to the risks of going through 
normal readjustments without at least some sort of price support and 
marketing agreement program. It does appear as though, with these 
aids, readjustment is being accomplished gradually without any general 
disaster. Even this season clouds have formed and may develop a major 
disturbance before the season is over. Shipments are 33,000 cars behind 
last year. U. S. No. 1 potatoes, unsupported, could get below the U. S. 
No. 2 support. This will discourage some growers and also the acreage 
for another season which will mean further adjustment. 
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The production of certified seed potatoes is closely related to the 
production of table potatoes. They have become rather interdependent. 
Table stock prices directly influence certified seed prices. Seed certifica- 
tion has made it possible to produce good crops of table potatoes. We 
need a healthy and profitable table potato industry to enjoy a remunera- 
tive seed industry. I, therefore, feel that reference to the total potato 
production is necessary. My remarks will therefore be based largely on 
past production history. 

Unpredictable changes may take place during the next ten years 
making conclusions very hazardous for future use. There are so many 
factors which could currently affect the demand or supply of certified 
seed that it would be very difficult to arrive at any definite conclusions, 
at least as far as acerage required. You will notice that in this discus- 
sion I give some figures, arrive at some estimates and then discount the 
conclusions about 35 per cent. The U.S. D. A. seems willing to estimate 
the total required acreage. We should be able to use its figures in our 
own deductions for the Certified Seed Industry. 

A brief review of acreages and production in this country does make 
a very interesting story. 


10 Yr. Ave. 1047 1948 1949 1950 
Tot. U.S. Prod. | 392,143,000 | 380,048,000 | 445,850,000 | 386,832,000 
U.S. Ave. Yield 130.3 185.2 212.4 
Tol. U.S.A. 2,825,700 4,135,500 2,127,300 1,915,300 (1,800,000 
P&M A Goal 2,000,669.8 1,518,500 1,223,100 “1,137,800 
Cert. Seed A 100,088 | 161,908 160,409 
Cert. Ave. Yield 204 | 2u1 240 | 
*Seed Needed | 70,642,500 | 53,387,500 | 53,182,500 | 47,885,000 | (45,000,000 
j | | | est.) 
Cert. Seed Pro.| 23,453,051 | 44,203,014 | 48,575,115 | 


*( Estimated at 25 bushels per acre planted) 


The total potato production has been well above the national re- 
quirements of 335,000,000 bushels. Our average yields show 212 bushels 
in 1948, compared with 139 for the 1937-1946 average, an increase of 
53 per cent. A comparison of the total U. S. acreages in 1948 and 1949 
was 25 per cent and 34 per cent, respectively, under the 1937-1946 
average, and, although the smallest for many years, it is expected to be 
less nex. season. 


It is claimed that per capita consumption has decreased from 200 
pounds to 110 pounds. This is extremely serious. The use of higher 
yielding, but less palatable varieties has helped to bring this about. Per 
capita consumption of this most healthful food should be increased by 
making better grades of better eating quality available at attractive prices. 
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In comparing the P. and M. A. acreage goals with the total acre- 
ages planted, it will be noticed that in 1949 the actual acreages planted 
exceeded the commercial goal by almost 700,000 acres or a significant 
26 per cent. If we are to consider that this difference consists mostly 
of plots of 3 acres or less, not now considered as commerical, let us not 
overlook the fact that this might unnoticeably creep up to 50 per cent or 
more. In such a case, commercial growers might continue to be mysteri- 
ously bogged down with over supplies. With 110 pounds per capita con- 
sumption, there surely are not many families eating three acres of pota- 
toes or even one acre. Probably all above % acre should be considered 
commercial production. At least the total acreage could be more ac- 
curately determined and foreseen. 


The certified seed potato acreage has advanced rapidly during the 
past several years, for example, the 1948 acreage was 46 per cent higher 
than the 1937-1946 average. Compare this with the 25 per cent reduction 
in total acres planted. The 1949 certified acres, although not com- 
pleted as yet, will surely show a reduction. It will be noticed that average 
certified yields have not increased so rapidly as the general average 
yield. 


In the title to this paper, there is indicated a reference to the de- 
mand for certified seed. A good practical estimate would be difficult. At 
this time, I would like to consider that at least the theoretical, potential 
demand for certified seed is equal to what it takes to plant the total 
commercial acreage grown in this country. Such a Utopian conclusion 
is partly attributable to the advent of Ring Rot disease. This disease has 
made the use of common seed a risky practice. Actually this 100 per 
cent seed outlet may be 15 per cent or more higher than will ever be 
practical, especially if we consider certified seed only that stock which 
is tagged and sealed under present certification systems. We know 
poor quality potatoes are often placed in certified packs, and later find 
their way into the field. Incidentally, I fear that in estimating and re- 
porting certified seed production, the totals include that part of the 
crop which would not be practical to tag and seal, resulting in figures 
which are vague and perhaps excessive. The certified production figures 
used are from government reports. We can assume that Canadian Im- 
ports of certified seed will at least offset our exports. 


Production areas which do not produce seed are rather uniformly 
educated to use only certified seed. What could be better proof that we 
have an energetic and progressive South? 
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This is not true in areas producing both seed and table pocatoes. 
The certified seed iidustry is overlooking a very good increased outlet 
in its midst. 


Until recently, our theoretical, 100 per cent potential certified seed 
market was greater than the supply. Again we are reminded that much 
stock eligible for certification has moved as table stock or without of- 
ficial tags and seals, also that considerable common stock was planted. 
This is a weakness which we should try diligently to correct. 


Supplies of certified seed, however, have gradually caught up to 
this 100 per cent potential need. In the above chart and for this dis- 
cussion, | am assuming that it takes 25 bushels of seed to plant an aver- 
age acre. This is probably a little high. The 1948 certified seed produc- 
tion figures indicate that supplies overtook the 1949 theoretical, poten- 
tial demand. In 1949 we needed 47,885,000 bushels to plant our total 
potato acreage and we had 48,575,000 bushels of certified seed available. 
We should heed this warning. Certainly we should not be guilty of bur- 
dening the certified seed industry with a price-cutting volume in excess 
of the greatest possible demand. In the 1949 Potato Year Book, an ad- 
vertisement by the State of Maine, boasts of more than 21,000,000 
bushels of certified seed. If you good people would permit, I am sure 
Maine and North Dakota would be glad to take the responsibility of 
growing all certified seed needed. 


It will be noticed that the P. & M. A. goal for commercial potato 
acreage in 1950 is down to 1,137,800 acres. If our total actual planted 
acreage reaches 1,800,000, our greatest, needed supply of seed for such 
acreage is 45,000,000 bushels. 


If the 1951 acreage will approximate that of 1950, theoretically, 
next season we should produce about 45,000,000 bushels of certified 
seed. To be practical, if we subtract 20 per cent for poor salesmanship 
and 15 per cent as unattainable outlet, we need only about 29,250,000 
bushels. This would be 40 per cent less than we actually produced in 
1948. Forty per cent of the 160,000 certified acres in 1948 would 
leave us 96,245 acres. Many certified seed acres are planted with 
a dual purpose (table and seed outler) in mind, the thought being that 
a light crop condition may reduce quantities, and size thus creating 
favorable seed premiums. This may be very good strategy, but it does 
make extra competition for the man working and spending to specialize 
in high classed seed production. 
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There is almost always a lag in acreage adjustments, especially 
when so much and so many are involved. Improved merchandizing of 
table potatoes, along with changes to new and more profitable table 
varieties, may greatly reduce the certified acreages in some areas. There 
will be a tendency for supplies of certified seed to decline when premiums 
are too low and ordinarily if premiums are attractive, acreage will de- 
velop readily the next season. 


Supplies will keep up with demand if profitable. This does not 
mean that we should not try to develop a greater demand through edu- 
cation, advertising and salesmanship. In some areas, they have made the 
certified seed compulsory through legislature. 


If potential supplies appear such as will certainly bog down prices, 
after making every effort to develop all potential outlets, we could do 
several things to cut supplies and at the same time give receivers a 
better product. In doing this we should improve any weaker phases in 
our certification systems. As examples, we could tighten field inspection 
tolerances, insist upon use of better seed, permit less roguing, eliminate 
2nd and 3rd grades in final packs, tighten size and other grade require- 
ments and even hold up questionable stocks for early winter tests. In 
accomplishing this, would there be a need for unified action by certifying 
agencies or will competitive aggressiveness be the answer ? 


The tightening of grade requirements may be one of the most prac- 
tical measures in this respect, especially as related to sizing. Special size 
restrictions will lend itself very nicely towards the use of new and efficient 
mechanical seed cutters. I suspect competition will force some special 
sizing by nearly all certified seed growers and shippers. 


SUMMARY 


Both certified seed demand and prices are closely related to the 
supplies and prices of table potatoes. The general commercial crop has 
been too large for present day consumption. New, higher yielding, but 
less palatable varieties have contributed to this. 


The U. S. potato acreage has decreased and average yields have 
markedly increased. Better grades and more palatable varieties could 
help stop the decline in per capita consumption. If there is to be produc- 
tion goals, they should include any acreage above 4%. The certified acre- 
ages in 1948 were 46 per cent higher than the 1937-1946 average, com- 
pared with a 25 per cent reduction to the total U. S. acreages. 
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All acreages of potatoes should be planted with certified seed. Certi- 
fied growers could help to accomplish this by more forceful salesmanship 
in their home communities. If we assume that it takes 25 bushels to 
plant the average acre, the certified crop in 1948 was more than enough 
to plant the total U. S. acreage in 1949. Still less seed will be needed 
for 1950. The price premiums for certified seed will tend to regulate 
supplies. Varietal shifts and improved marketing and prices of table 
stocks will tend to make seed certification less attractive in some areas. 


In seasons when the certified industry is apparently burdened with 
over supplies, the tightening of rules, field tolerances and grades would 
help strengthen markets and at the same time give receivers a better 
product. If unified action by certifying agencies is not practiced, normal 
competitive aggressiveness will be the answer. It is expected that at- 
tention to special seed sizing will be one of the first moves. 
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THE SPREAD OF RINGSPOT VIRUS X BY CUTTING KNIFE 
R. H. Larson 


Unwwersity Wisconsin, Madison, Wis. 
( Accepted for publication, January 15, 1950) 


The common occurrence of a severe mosaic disease, due to infection 
by a ringspot type of potato virus X, in certified and foundation seed 
fields of Chippewa, Sebago, Pontiac, Red Warba and Katahdin under 
Wisconsin conditions does not seem to be adequately explained on the 
basis of direct foliage (3.4,8) and root (6.7) contact transmission alone. 
Since the spread of ringspot strains of virus X in the more recently in- 
troduced potato varieties under natural conditions in the field does 
occur to a great extent in some varieties, notably in Chippewa and Red 
Warba, it seemed desirable to test transmission by means of the cutting 
knife. At present there is much controversy as to the spread of potato 
virus X from infected to healthy tuber by means of the cutting knife 
(1.5), although transmission by foliage and root contact seems to be 
well established. 


In the present investigation a clear ring isolate of potato virus X 
derived from diseased Chippewa, was used as inoculum (2). Slightly 
sprouted (1/16 inch sprouts) virus-free Katahdin seedling tubers, pro- 
duced from plants grown from true seed in the greenhouse, were used 
in the transmission tests. Two methods were used in cutting virus-free 
seedling tubers, using for each cut a knife that was previously used 
to cut an infected tuber, (1) cutting through tubers so as to avoid all 
eyes, and (2) cutting tubers so as to cut directly through two or more 
very young sprouts or eyes. After cutting, seed pieces were held for 
6 hours before being planted in separate pots (both halves of the same 
tuber in the same pot). All plantings were held in a greenhouse main- 
tained at 16° C. Precautions were taken during growth of the plants to 
avoid foliage contact between all potted plants. 


In addition to recording infection by symptom observation (mottle 
end necrosis) alone, inoculations were made to 4 young Datura stra- 
monium L. var tatula plants, from all symptomless plants arising from 
the cut seed pieces in both methods of inoculations, 8 weeks after the 
plants emerged. The inoculations to D. stramonium were made in order 


to detect ( by cross-protection) virus masking in any of the inoculated 
plants. 


The results obtained, as indicated in the following table, is evidence 
of cutting knife transmission of a clear ring strain of potato virus X. 
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[Vol. 27 
Transmission of a clear ring isolate of potato Virus X by cutting knife 


Number of 
Tubers 


Method of Cutting 
Inoculation 


25 Avoiding eyes 6 2.4 


25 Cutting eyes 13 


25 


Uncut 


10On the basis of symptoms and cross-protection tests. 


Under controlled conditions in the greenhouse, cutting inoculations, 


avoiding contact with sprouting eyes resulted in 2.4 per cent transmis- 
sion, whereas 52 per cent transmission was obtained when at least two 


sprouted eyes were cut with an X-infected knife. 


Although only 25 


virus-free tubers were used for each method of inoculation, the results 
obtained indicate positive knife transmission of a severe type (clear 
ring isolate) of potato virus X, there being a very much higher per- 
centage of transmission when sprouted eyes were cut with an infected 
knife than when only tuber tissue was cut. 
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PROCEDURE IN INTRODUCTION OF NEW VARIETIES 
OF POTATOES IN CANADA 


N. M. Parks 


Division of Horticulture, Experimental Farms Service, 
Dominion Department of Agriculture, Ottawa, Canada 


( Accepted for publication, January 15, 1950) 


The procedure employed in introducing new varieties of potatoes 
in Canada has evolved after considerable study on the part of various 
groups. It is definitely the result of cooperative effort and has so far 
proven very effective and efficient. Within the knowledge of the speaker 
a similar procedure is not in use elsewhere. 


Before a variety can be offered or sold for seeding purposes in 
Canada it must, first, be licensed for sale under the Seeds Act; second, 
it must be certified under the regulations governing the production and 
sale of Canadian certified seed potatoes, as set out under the Destructive 
Insect and Pest Act. 


To obtain a license for a new variety of potato, a very definite 
procedure has to be followed : 


First: Application has to be made to the Plant Products Division, the 


Division of the Dominion Department of Agriculture which administers 
the Seeds Act. 


Second: There must accompany the application for the license, a 
statement from a Provincial Seed Board, or an Agronomist, Cerealist, 
Agrostologist, Field Husbandman, Horticulturist or other qualified of- 
ficial of the staff of a recognized Agricultural Institution in Canada, 
recommending that the variety be licensed together with particulars in 
support of such recommendation as follows : 


1. The proposed name of the new variety. 
2. When and where the variety was originated. 


3. Its pedigree, if any, and history of development. 


4. The results of any tests and the names of the Experimental 
Station or Stations where such tests were conducted. 


5. A detailed description of the variety respecting type, growth, 
period of maturity, range of adaptability, disease resistance, and any 
other cha~acteristics desirable or undesirable. 


weak 
_ 
i 
| 
> 
: 
ae 


THE AMERICAN POTATO JOURNAL 


A license shall be granted only when: 


1. The variety name is acceptable; 


The variety is different and superior in important character- 


istics or economically superior to varieties already established under 
the Act. 

£ Fourth: When a variety is licensed for sale, the variety name 
a thereof shall be added to the official list of variety names licensed for 


sale as set out under the Seeds Act. 


This list is reviewed and revised periodically by a committee con- 
sisting of a representative from the Plant Products, Plant Protection 
and Horticultural Division of the Dominion Department of Agriculture. 
Upon review should this committee find that a variety has become of 
no economic importance, they have the power to recommend that the 
license for such a variety be revoked. Likewise, when an application 
is made for a license for a new variety it is the responsibility of this 
committee to review all data submitted with the application relative to 
the characteristics and periormance of the variety and recommend 
whether a license should be granted or not. 


The requirement for licensing of varieties of potatoes has given 
great stability to the Canadian potato industry. Before licensing came 
into being it was a common practice for growers, dealers and particular- 
ly traveling salesmen, to give new names to old discarded varieties, 
extol their virtues and sell them to unwary growers at exorbitant prices. 
The result was that the potato industry was in a state of chaos and 
confusion with respect to varieties. 


Since the inception of licensing of varieties of potatoes for sale under 
the Seeds Act of 1923, the re-naming of varieties is a punishable of- 
fence. Now, it is not permissible to alter an approved variety name 
by any qualifying term or reference whatsoever. Further, no variety 
may be accepted for certification for seed purposes until after it has 
been licensed for sale. 


In order to appraise a new variety of potato or potato seedling fully 
under the varying climatic and soil conditions which exist throughout 
Canada, a national system of testing new varieties and seedlings has re- 
cently been organized. This system is conducted as a cooperative project 
between the Experimental Farm and Science Services of the Dominion 
Department of Agriculture, Agricultural Colleges, Universities, Pro- 
vincial Institutions and growers. Through this system a uniform method 
of testing is employed and the data analyzed statistically. It is felt 
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that in this way the range or adaptability, horticultural characteristics, 
disease resistance, maturity, yielding ability and quality of a variety or 
seedling can be more accurately appraised. The results of preliminary 
tests clearly indicated that a potato variety or seedling may show high 
resistance to late blight or common scab in one area and «xtreme 
susceptibility in another. It is now recognized that there are physio- 
logical strains or races of both late blight and common scab organisms. 
Therefore, in order to evaluate the disease resistance of a particular 
variety or seedling fully it is necessary to test it over a wide area and 
under varying climatic and environmental conditions. 


In addition to the tests conducted at Experimental Stations ,a quan- 
tity of seed of the most promising new varieties and seedlings is sup- 
plied to selected growers in potato growing areas. The purpose of this 
is to obtain the reaction of growers and consumers to the suitability 
of a variety of potato for commercial purposes. This is now considered 
a very important and necessary phase of potato varietal testing, yet it 
is a phase of testing which has been neglected in Canada until the pre- 
sent time. A variety which does not have attributes that will appeal 
to growers and consumers should not be released and distributed. 


An official system of testing on a national scale should be of great 
value to the plant breeder, plant pathologist, entomologist, grower, deal- 
er and to the industry as a whole. It will eliminate duplication of work 
and prevent to a large extent the distribution of varieties of potatoes of 
unproven merit. It is anticipated that the regulations dealing with 
licensing will shortly be revised to require that all new varieties, for 
which application for license is made, must be submitted for inclusion 
in these tests, the results of which will be the basis upon which 
licenses will be issued. 

There are two types of tests employed in this system-—adaptation and 
organized, each one serving a definite purpose. The adaptation tests 
range in size from five to thirty or more hills of each variety of seed- 

g. The organized tests consist of six randomized replicates with a 
standard size of plot used throughout. 

The object of adaptation tests is to: 


1. Provide an opportunity to observe the reaction of varieties 
and seedlings to a particular environment, study their horticultural 
characteristics, disease resistance, maturity and quality and make elimi- 
nations and selections. 


2. Varieties or seedlings which show promise in these tests are 
selected for inclusion in organized tests in order to obtain more ac- 
curate information. 
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The purpose of organized tests is to make accurate comparisons by 
standard statistical methods between new varieties, seedlings and the 
standard varieties commonly grown in that locality. Disease resistance, 
yielding ability and quality are the factors taken into consideration. 
These tests located as they are in the principal potato-growing areas 
in the various provinces of Canada are of inestimable value to growers 
of certified seed potatoes and the seed potato certification service. 
Through this plan, growers, as well as the seed potato inspection staff, 
have an opportunity to become familiar with the characteristics of 
prospective new varieties and are thus in a better position to carry out 
inspection duties, if and when a variety reaches the introduction level. 
The Division of Horticulture, Experimental Farms Service, Domin- 
ion Department of Agriculture, is responsible for the organization and 
supervision of all tests, as well as the assembling and analysis of data 
and preparation of reports. The Divisions of Plant Pathology and Plant 
Protection, of the Science Service of the same Department, are re- 
sponsible for making disease readings. The Division of Entomology, of 
Science Service, advises on the control of insect pests. Provincial De- 
partments of Agriculture provide helpful assistance and cooperation. 
The present state of the potato industry in Canada, particularly with 
respect to varieties, would bear out the wisdom of the adoption of this 
system of licensing of varieties for sale. The policy followed has pro- 
vided what is considered as an essential control, and has clarified a num- 
ber of perplexing problems relating to the potato industry. The more 
recent establishment of varietal testing under national jurisdiction is 
regarded as further strengthening of this control. The correlation of 
the systems of testing and licensing, coupled with the rigid regulations 
governing the production of Canadian certified seed, should have a 
far reaching and permanent effect on the potato industry in Canada, 
particularly on the continued dependability and equality of Canadian 
certified seed potatoes. 
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SUMMARY OF PAPERS PRESENTED AT THE POTATO 
CONFERENCE HELD AT THE WESTERN REGIONAL 
RESEARCH LABORATORY, OCTOBER 17 and 18, 1949 


GRAVITY GRADING OF POTATOES 


R. KunKEL 


The relationship between the specific gravity of a potato and its 
cooking quality has not been appreciated by the consuming public, even 
though this fact has long been known to potato research workers. The 
public generally is not aware of the variation in mealiness that can be 
found between tubers within the same variety and even between tubers 
of the same plant. 

The Germans were probably among the first to make use of specific 
gravity as a measure of dry matter content, and developed what is 
known as the “German starch scales”. This method as well as those 
being used by certain potato marketing concerns to evaluate quality at 
present leave much to be desired since they determine the mean value 
for a given lot of potatoes but do not eliminate the undesirable possibility 
of getting soggy and mealy potatoes in the same sack. 

To test consumer reaction to specific gravity graded potatoes, a 
number of Red McClure potatoes were separated by hand into three 
specific gravity groups; those below specific gravity 1.080, those be- 
tween 1.080 and 1.085, and those above 1.085. These tubers were then 
sacked into 10 Ib. bags, labeled as to whether they would fry, boil or 
bake best, and put in a grocery store with a self-addressed question- 
naire attached. 

Though the scope of the study was very limited some promising 
ideas for future research were obtained. For example, 61 per cent of 
the customers preferred fancy pack potatoes, 89 per cent were in favor 
of potatoes graded as to their cooking qualities and 61 per cent stated 
that they would use more potatoes if they could buy them guaranteed 
as to their culinary qualities. 

Little more was done along this line except mentally to devise 
a machine that would separate potatoes into specific gravity groups on 
a commercial scale, until the passage by Congress of the Hope Flana- 
gan Research and Marketing bill. With the passage of the bill, and the 
writing of specific gravity into the Western regional potato marketing 
project, the opportunity to test out some ideas along this line was made 
possible. In addition some f.o.b. money was obtained with the consequent 
assignment of a part time U.S.D.A. building engineer and a full time 
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helper to the job of developing a specific gravity grader. Numerous inno- 
vations were tried but the one which will be seen later in the movie was 
the simplest and gave the best results, It is not considered to be a final 
model in any sense of the word but it does show that a specific gravity 
separation on a commercial scale is possible at little additional cost to 
the packer. 

To determine how effectively the machine was separating potatoes 
into their respective specfic gravity groups about 200 pounds of potatoes 
(393 tubers) were run through the machine and separated into two 
groups, one theoretically of a specific gravity of 1.0863 and below, the 
other 1.0863 and above. 

After the initial separation each group was run through the machine 
six times in an attempt to eliminate those tubers which were out of 
place. After each rerun the tubers which were out of place were taken 
out and kept separate so that the specific gravity of each individual 
tuber could be determined. 

A total of 393 tubers was used and of this number only 14 tubers 
were outside the limits set up. This is an error in separation of about 
2.5 per cent. The data are presented in tables A. and B. The data also 
indicate that there was a greater tendency for high specific gravity 
wubers to be graded into the low specific gravity groups than for the 


| : low specific gravity tubers to be graded into the high specific gravity 


group. The values are 4.2 per cent and 2.7 per cent respectively. 


Taste 1A.—Results of regrading potatoes which should have been a 
specific gravity of 1.0863 or above. 


Total Misplaced Specific Gravity of 
Tubers Tubers Misplaced Tubers 


153 9 1,000 1,092 1,087 
: 1,087 1,082* 1,084 
1,090 


a and Rerun 144 5 1,086 1,088 1,084 
1,085 

ard Rerun 13 9 1,082 

1,091 1,092 


ath Rerun 130 4 1,084 1,087 1,089 


1,004 


sth Rerun 126 


6th Rerun 
*Tubers considered misgraded. 
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Tarte 18.—Results of regrading potatoes which should have been a 
specfic gravity of 1.0863 or below. 


Total | Misplaced Specific Gravity of i 
Tubers Tubers Misplaced Tubers 
1st Rerun 240 7 1,089* 1,085 1,091* 
1,087 1,081 1,080* 


and Rerun 233 11 iy 1,088 1,088 
1,089* 1,083 1,081 
1,082 1,083 1,088 
1,084 1,083 


3rd Rerun 222 3 1,087 1,085 1,085 : 


4th Rerun 219 9 1,085 1,085 1,089* { 
1,089* 1,085 1,088 

1,092* 1,088 1,092" 

sth Rerun 210 5 1,083 | 1,079 1,087 i 
1,082 1,091* | 

6th Rerun 205 2 | 1,086 1,082 : 
*Tubers considered misgraded. ; 

; 

To observe the effect of brine on potatoes subsequent to their hav- - 

ing been run through the machine three 100-pound bags of potatoes i 


were used. All three bags of potatoes had been washed by a commercial : 
potato washer prior to the test. One bag of potatoes was placed in 
storage at 40°F. to serve as a check, the tubers in the other two bags 
were run through the brine, after which 100 pounds were rinsed by 
passage through a spray from a commercial potato washer, and the ; 
other 100 pounds left with the salt brine on the surface after which they } 
were also placed in 40° F. storage. 


After approximately one month the tubers from the three methods 
of handling were examined and it was found that considerable mechani- 
cal injury was apparent in the check and that two tubers were infected 
with dry rot. The tubers which had been run through the brine but 
left unrinsed were poor in appearance, the mechanical damage had been 
accentuated by the brine and numerous small decayed spots were de- 
veloping and 20 tubers showed bad decay. The tubers which had been 
run through the brine but which were rinsed afterwards were equal to 
the check lot in appearance, and no decay was found. These results 
indicate both a necessity for washing off the salt and also a method 
by which it may be accomplished. 
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Two methods of brine removal were studied, by means of electrical 
resistance, and it was found that sprays were more effective in 
removing brine from the tubers than was running the tubers through a 
vat of fresh water. Sprays were also found to be more conservative 
of water. 


After the development of a machine potentially capable of separat- 
ing potatoes into two specific gravity groups it was decided to further 
test consumer acceptance of specific gravity graded potatoes. Such a 
survey involving 2765 pounds of Bliss Triumph potatoes and 365 pur- 
chases were conducted in Fort Collins and Loveland, Colorado, during 
the winter of 1948-1949. The potatoes were in 5 and 10-pound mesh 
bags. This study differed from the one conducted in 1946 in that 
Triumphs instead of McClures were used, a much larger volume of 
potatoes was used, the tubers were separated by machine, and instead 
of using self-addressed questionnaires a young lady was stationed by 
the display to answer questions and to get the name and address of each 
purchaser for future interviewing. 


No attempt will be made to give the results in detail as they will 
be published later but a few will be presented to show some of the 
findings. Table 2 shows the pounds of potatoes sold according to method 
of preparation. In Fort Collins as many baking potatoes were sold as 
boiling and frying potatoes put together, and about twice as many po- 
tatoes for boiling as for frying. This, however, does not give the com- 
plete picture since several extra days were required to sell the boilers 
and fryers after all the bakers had been sold. At Loveland, the ratio 
of baking to boiling potatoes was about 1:1. But boiling potatoes out- 
sold frying potatoes 2% times. How much importance can be attached 
to these figures I don’t know, but it does indicate that different com- 
munities prefer potatoes for different purposes. 


Taste 2.—Total pounds of potatoes purchased for several methods of 


preparation in Fort Collins and in Loveland, Colorado. 


Type of | Location Where Sold 
Potato 


Fort Collins Loveland 
Baking 
Boiling 


Frying 
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Table 3 gives the consumers’ rating of the cooking quality graded po- 
tatoes which they purchased. Unfortunately the study was not con- 
ducted simultaneously in both places and with the same source cf po- 
tatoes. Those used at Loveland had much more mechanical damage and 
is addition some changes had been made in the grader which caused a 
greater error in separation, but which was not found out until later. 
How much the Loveland results were influenced by these factors is not 
known but the data do indicate that a less mealy potato is desired by 
the inhabitants of Loveland than by the inhabitants of Fort Collins. This 
is also indicated by the data in table 2 which indicate that fewer po- 
tatoes were purchased for baking in the Loveland area. 

The data from table 3 with regard to the results obtained in Fort 
Collins indicate that a fairly satisfactory separation of the potatoes into 
cooking quality grades had been made by the grader as measured by the 
response of the purchasers of those potatoes. 


TABLE 3.—Consumer rating of potatoes sold on a specific gravity 
graded basis. 


Location Where Sold 
~~| Fort Collins | Loveland 
— Per Cent | Per Cent 
Specific 3 
Gravity Excellent 83 | 
1.085-+ Mashed Good 13 | 42 
BOILING Baked Good 62 8 
Specific Boiled Excellent 70 72 
Gravity Good | 
1.080-1.085 Mashed "ar | ae | 8 


rated them as excellent for baking, whereas only 31 per cent of those 
who purchased boiling potatoes, but baked them, rated them as excellent 
for baking. Further, only 39 per cent of these who purchased baking 
potatoes, but boiled them, rated them excellent for boiling, whereas 
70 per cent of those who boiled boiling potatoes rated them excellent 
for boiling. 
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In the Fort Collins area 83 per cent of these who mashed baking 
potatoes rated them excellent for mashing and 56 per cent of those who 
mashed boiling potatoes rated them as excellent for mashing. Almost 
the reverse was true at Loveland. 


In conclusion it would appear that specific gravity grading is possi- 
ble, that there are preferences for mealiness in potatoes and that in 
the not too far distant future potatoes may be sold prepeeled, and cook- 
ing quality graded so that the housewife can have what she wants with 
a minimum of mess and fuss. (R. Kunkel, Colorado Agricultural and 
Mechanical College, Fort Collins, Colo.) 


STORAGE AND TRANSPORTATION OF POTATOES 


Quality of potatoes can be influenced markedly by storage and 
transit temperatures. One of the characteristics of the Irish potato is 
its tendency to become sweet in low temperature storage. Appleman 
in 1912 reported that potatoes held below 50°F. accumulated sugar 
at the expense of the starch content. The greatest accumulation was at 
32 to 29°. At these temperatures Green Mountain potatoes had ac- 
quired over 4 per cent sugar (fresh weight basis) by February. The 
tubers held at 38 to 42° had slightly in excess of one per cent at this 
time. Potatoes stored at 50° and above maintained approximately their 
original sugar content of 0.3 to 0.6 per cent. The explanation of the 
effect of temperature on changes in the sugar content by the enzyme 
diastase, the dissipation of sugar by respiration into carbon dioxide and 
water, and finally the reverse of the first process, the formation of 
starch from sugar. At temperatures of 50° or above, respiration uses 
up sugar about as fast as it is formed and no accumulation occurs; at 
lower temperatures respiration is depressed and sugar is used up more 
slowly than it is formed by starch inversion. When potatoes that have 
become sweet are moved to higher temperatures of 70 to 75°, they 
lose their sweetness because most of the sugar is reconverted to starch 
and the rest, about 4, is consumed by respiration. 


Temperatures of 50° to 60°F. which do not result in sugar ac- 
cumulation are selected for potatoes that are to be used for potato chips 
and recent tests have shown that for general use in cooking these 
temperatures give best texture, color, and flavor. Unfortunately, tem- 
peratures as high as these will not prevent potatoes from sprouting for 
more than a few months, so for long storage the less desirable tempera- 
ture of 40° is used. Certain varieties of potatoes held at this tempera- 
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let AGRICO help you get 
MORE NO. ONES 


OTATOES pay off on No. Ones, and that's where Agrico 

makes an all-important difference. AGRICO FOR 
POTATOES is specially formulated to do this one job — to 
grow more and better potatoes. And crop records from Maine 
to Florida show that it certainly does a real job. Use Agrico 
on your next crop and get the benefit of those extra bushels 
of cleaner, brighter, even-sized potatoes that boost the aver- 
age acre return. And when you need Superphosphate, use 18% 
NORMAL — it’s more economical per unit of available phos- 
phorus. Manufactured only by The American Agricultural 
Chemical Co., Baltimore, Md., Buffalo, N. Y., Carteret, N. J. 


There's an 
AGRICO 
for each 


Crop 


THE NATION'S LEADING FERTILIZER SUPERPHOSPHATE 
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FIRST CHOICE 


of American Potatc Growers 


According to latest figures, more John Deere Potato Planters are 
being purchased by American potato growers than any other make. 
The advancements that have made this leadership possible are im- 
portant to you, even if your old planter is still able to “crawl” 
across your field. Today's John Deere one- and two-row planters, 
with the popular and exclusive 12-arm picker wheel, will 
plant behind your tractor traveling at speeds of 3-1/2 or 4-1/2 
miles per hour with 98 to 100 per cent planting accuracy, as 
owners will testify. 


What does this mean? It means that with a John Deere higher- 
speed planter you can take full advantage of those good planting 
hours, plant up to 15 acres a day with the 2-row, shown above, up to 
7 acres a day with the 1-row. Seed pieces are placed and cc vered at 
uniform depth, in evenly-spaced rows, with fertilizer accurately 
placed in the band method to increase your crop yields. 


In addition to speed with accuracy, these planters lead the field 
in rugged well-balanced construction, light draft, ease of filling, 
and ease of servicing. 


See your John Deere dealer. Write today for free literature. 


MOLINE 
JOHN DEERE 
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ture, if to be used for chips, French frying, or dehydration, can be held 
at 70 to 80° until most of the sugar has disappeared. Usually 1 to 3 
weeks are required. Some varieties, including Katahdin, are recondi- 
tioned with difficulty. Recent work by Wright, et al, showed that 
potatoes held at 32° and 36° could not be brought back to good quality 
by conditioning at 60° even though sugar disappeared, and some lots 
held at 40° behaved similarly. 


As a general recommenaation, 40°F. is considered best for long 
storage of 5 to 8 months. Highest quality can be obtained at 50 to 60° 
but sprouting will limit storage life to a few months. Potatoes for use 
as a seed stock are held at 38°, and lower temperatures are not desir- 
able. The humidity recommended for potato storage is 85 to 90 per cent. 


Most of the late crop of potatoes is held in common storage in the 
producing areas where desirable temperatures can be maintained by 
ventilation. It is not necessary to cool potatoes to 40° at once, in fact 
a temperature of about 60° and humidity of 90 per cent are desirable 
for several weeks to promote the healing of skinned and bruised areas. 
At 60 to 70° wound periderm forms in a few days but at 45-46° it may 
not develop even in 12 days and in the meantime the potatoes are sus- 
ceptible to moisture loss and invasion by decay producing organisms. 
Artschwager observed that potatoes held at 94 per cent humidity de- 
veloped wound periderm in 9 days, but those held at 64 and 74 per 
cent humidity did not. 


In the transportation of potatoes the factors of temperature and 
humidity are of similar importance. As an example, potato chip manu- 
facturers avoid iced shipments if possible to be sure that the potatoes 
do not become cold enough to accumulate sugar. The general method 
of shipping new potatoes from California to eastern markets is to ice 
initially the car after loading and re-ice once or twice in transit, the 
choice depending on outside temperatures. For short distance hauls, 
initial ice only or ventilation in cool weather is all that is needed. The 
late crop of potatoes moves in cool weather so there is no need of 
refrigeration. Protection from freezing is necessary during winter 
months and this is afforded by car heaters and lining the car with paper. 
(W. T. Penzer, Bureau Plant Industry, Fresno, Cal.) 


NEED FOR FURTHER RESEARCH IN POTATOES 


It is a well known fact that the white potato is the most important 
item of food on the earth. At various stages of history the white potato 


alone prevented starvation on a national scale in different areas of Asia 
and Europe. 
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The alarming decline in the per capita consumption in the United 
States, if properly analyzed, will undoubtedly bring the conclusion that 
the potato is not to blame. Prejudice against its use through the falla- 
cious belief that the potato is fattening may to some extent be part of 
the cause of this lowered consumption, but undoubtedly the major 
causes will be found in two broad areas. 


One of these areas is the ever expanding variety of foodstuffs 
which through better technology in producing, handling, and processing 
become available to the American people each year. The amount of food 
people eat changes very little from year to year. Forty years ago the 
average per capita consumption of food in America was only 10 pounds 
less than it was last year when the consumption was about 1580 pounds. 
The increase is only about 15/100 of I per cent. 

Due to the normal desire of the average individual for variety in 
the diet, and also the fact that better refrigeration has established 
nation-wide distribution for all perishable foods—the average daily 
dietary of Mr. and Mrs. America includes dozens of items which were 
not on the market or were very scarce forty years ago. For example— 
the diet today includes a tremendous increase over forty years ago in 
the consumption of fresh citrus fruits, fresh leafy green and yellow 
vegetables, fresh and frozen fish and seafood, poultry and dairy products. 
East year a number of appetite-tempting items are brought into the 


market by food processors to elbow their way into the 3400 caloric diet 
of Mr. and Mrs. America. 


If the potato is to maintain its present rate of consumption or to be 
increased, then some way will have to be found to make it as attractive 
to the consumer as are the new and convenient other food items—which 
brings up the subject of potato marketing. 

Before discussing the subject of potato marketing it might be well 
to briefly point out the position of the public feeding industry as a 
retail distributing agency of foodstuffs in the American market. 

According to CPA statistics, there were about 524,000 public feed- 
ing establishments in the United States which annually provides some 
forty billion meals for our people. This is approximately a quarter of all 
food consumed in America. Sixty-three million customers sit at the 
tables and counters of our restaurants every day and what they find 
there—good or poor—has influence upon the home consumption rate 
of the same foods. If they find really wonderful hash brown, French 
fried, or baked potatoes in the restaurants—they want to have the same 
at home. If they find gummy or watery mashed potatoes, or greasy and 


discolored fried potatoes, they are not inclined to want any more of the 
same, even in their own home. 
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For the past four years the restaurant operator has been con- 
stantly worried by increasing food and labor costs. In a well run 
restaurant the food costs, as established by extensive pre-war experi- 
ence, should be held at around 42 per cent of the sales dollar. This cost 
within the past four years has risen to over 50 per cent. Under such 
conditions there is no alternative but to raise menu prices or cut por- 
tions. Either of these is probably the surest way to lose customers and 
volume. Without volume a restaurant cannot remain in business. 


In a good restaurant operation, the labor cost should be held to 
about 28 per cent of each sales dollar. In many areas of the United 
States this cost is now about 35 per cent and in the far west is far over 
40 per cent. This dangerous rise in labor costs causes the good operator 
to be very receptive to any sound and practical suggestion which will 
serve to reduce his labor cost, and there is a general trend at the present 
time toward reducing kitchen labor costs by obtaining products that 
are partially fabricated before they reach the restaurant—such as in- 
dividual meat cuts, fish fillets, cut up poultry, peeled and sliced apples, 
peeled potatoes, etc. If the combined costs of food and labor exceed 
75 per cent of the sales dollar, the restaurant man is either going to be 
without profit or lose money. In either case he cannot remain in 
business. 


Within these two cost areas—one on food and the other on labor— 
in my opinion, lies a real opportunity to increase the consumption rate 
of potatoes by restaurants because if and when satisfactory distribution 
of potatoes can be obtained, the restaurant man will be able to use more 
and thereby lower both his food and labor cost. At the same time 
it will improve the standard of his food service. But potato distribution 
will have to undergo considerable change if the necessary improve- 
ments are to be realized. 


First, and most important, is a thorough understanding by all 
potato growers, potato distributors, and restaurant men, that there 
has not been produced an “all purpose” potato variety. The very char- 
acteristics which make a potato excellent for mashing, make it unsatis- 
factory for good salad work, and vice versa. Therefore, the present 
business of selling or buying potatoes under the empirical title “pota- 
toes” is not sufficient to guarantee that the product will be suitable for 
the purpose intended. 


Second, it must become known that a varietal name does not guar- 
antee a constant uniformity of the product. The difference between the 
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same potato variety grown in Florida and New Jersey, in North and 
South Maine, on acid and non-acid soil is too well known to need fur- 
ther repetition. 


Third, it must be realized that all varieties change their physical 
characteristics as storage life progresses. As the sugar content in- 
creases, the potatoes cease to be suitable for nearly all cooking purposes. 
Happily this condition can be corrected by a proper storage arrange- 
ment through which the potatoes can be “conditioned” and made satis- 
factory for cooking purposes. 


It is increasingly apparent that successful potato distribution in the 
future will be on the basis of a definition of what the potato will do and 
a guarantee that it is good for that purpose. This will require some type 
of measurement to pre-determine cooking quality. A potato with a speci- 
fic gravity of 1.09 or better is high in starch and, therefore, apt to be a 
good baker or masher but certain conditions of either soil or climate may 
cause that high starch potato to develop dark spots or a gray discoloration 
which renders it unsatisfactory. It is known that a potato having a 
specific gravity of 1.07 or less is apt to be rather soggy and, therefore, 
good for salad work but not for mashing. 


Sugar in excess of I per cent (based on potato weight) renders the 
potato practically worthless for chip manufacturing or for deep frying, 
and adversely affects it for any other cooking purpose. Such potatoes 
when subjected to the high temperature of deep frying will develop black 
or dark brown areas, spots or streaks due to caramelization and burning 
of the sugar. Such potatoes will also have a bitter flavor. It is now 
standard practice for potato chip manufacturers to condition their pota- 
toes at 70 to 75°F. for a period sufficient to permit the sugar content to 
be brought back down to below 1 per cent. A picric acid color test may 

e used to classify the potato as to its sugar content. 


How can we measure these things so that the measurement will 
benefit the consumer? It seems obvious that the work must be done by 
the agency which moves them into retail or consumption channels. 


Canners do not find it difficult to separate green peas on the basis of 
starch content by brine flotation. Potato men could do the same. Since 
potato chip manufacturers have found it practical and useful to condition 


potatoes for their manufacturing purposes, it seems that the potato dis- 
tributor could do the same. 


Because potatoes are a low cost item, they have been handled to a 
great extent in the manner of a non-perishable item of commerce. They 
are harvested by machines without too much regard for the injury sus- 
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tained. Handling losses were recently dramatized when the Idaho Potato 
Growers’ Incorporated offered a $15 Stetson hat to anyone who could 
find, in his storage bin, 10 potatoes between 8 and 10 ounces which were 
completely free from mechanical blemishes. Up to date, nobody has won 
the hat. These potatoes are stacked in non-protective burlap bags as if 
they were chunks of coal and, thereafter, handled in the same manner as 
coal, except that steps are taken to prevent their freezing in various 
types of storage. 


It has long been standard practice in the fruit industry to size the 
fruit and sell it according to size. This applies to the citrus fruits, apples, 
pears, peaches, and melons. The only sizing which occurs in potatoes is 
the screening which removes the under and over-sized potatoes which are 
classified as “field culls.” Primarily because of the method of handling 
and the susceptibility of this tender product to injury and bruises, it has 
been necessary to establish in government standards a permissible toler- 
ation of 5 per cent which is allowed for bad potatoes (except for black 
or soft rot). The standards also permit of a much greater tolerance for 
over and under-sized potatoes. Undoubtedly better sizing and better 
packaging would provide the consumer with a product which he wants 
to buy. The packaging of eggs and fruits according to size and for proper 
protection, and the acceptance of such packaging by the consumer is 
sufficient evidence that the same consumer would also be willing to pay 
the added cost of properly sized and packaged potatoes. 


The cost of peeling potatoes in restaurants ana institutions and the ‘ 
excessive peeling losses has caused the industry to look with favor upon ; 
the new idea of obtaining commercially peeled potatoes. This is now a 
flourishing industry in several of the large cities, and within the next =~ 
24 months will be a standard practice in, at least, 12 large American 4 
cities. 


This new method of marketing potatoes also opens a vast field in 
the consumer market. Mrs. Housewife is today buying any number of 
food items which are processed in a manner to reduce or eliminate a 
considerable part of her time in the kitchen. This new method of market- 
ing potatoes also carries with it an idea that is equally important to the 
fact that the potatoes are peeled, namely, the idea that the peeled potatoes 
will have to be guaranteed by the distributor as being satisfactory for a 
certain purpose. When the restaurant man can obtain potatoes which are 
guaranteed to be good mashers or which are guaranteed to be good for 
French frying, he is sure to serve more than he otherwise would. The 
same will apply to the housewife. 
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Since potatoes are a low cost item, any increase in their use will be 
beneficial to the restaurant operator. If by excellence in service the 
consumption rate would be increased by one ounce per meal, then the 
other costly items of meat, poultry, or fish could be decreased by at least 
a half ounce. A half ounce of food costing 60 cents a pound being re- 
placed by 1 ounce of food costing 6 cents a pound would drop the over- 
all food cost of a meal by 14 cents. On the basis of potatoes being served 
at 4% of the meals in restaurants, the 1 ounce increase would amount to 
over 2% million pounds per day or about 960 million pounds per year 
increased consumption in public feeding establishments. 


It is my firm belief that this can be done if potato distributors will 
separate, size, package, and define their deliveries so that the consumer 
can buy what he wants to buy and make the best use of the potatoes. 
But the benefit would go far beyond the tonnage increase in restaurants : 
it would increase a home demand for better and more potatoes. This, 
together with the vigorous educational program about the non-fattening 


quality potatoes would arrest the downward curve of potato consump- 
tion and start it back up again. 


In summary, it is my opinion that our country and the world will be 
benefited by an increase in the consumption of potatoes ; that this increase 
cannot be obtained by any advertising campaign while the present dis- 
tribution system remains in force; that a revolution is needed in the 
manner of harvesting and handling potatoes, and that some means must 
be found for the distributor to pre-determine the cooking quality of the 
potatoes he is offering for sale and to guarantee the potatoes as being 
satisfactory for that purpose. If and when this is done we will see the 
white potato resume its rightful place in the diet of our people. (—Paul 
P. Logan, National Resturant Association, Chicago, Ill.) 
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SUMMARY OF PAPERS 


RESEARCH PROBLEMS 
CONFRONTING THE POTATO PROCESSOR 


The drop in potato consumption indicates that this important food 
is getting too little attention. The trend toward processed foods, per- 
haps largely because of their convenience factors, has not been adequately 
met with processed potato products. Year-long availability of raw 
potatoes may be one cause. 

Processed items seldom equal fresh products in quality, but with 
proper raw materials and the best methods, they can equal the fresh 
products usually available on the market. Failure to meet competition is 
shown by a comparison of the 10 to 15 plants now dehydrating potatoes 
with 250 plants during the war. Yet, a mashed potato product of com- 
petitive quality can be made by several different processes. Expense 
remains a limiting factor. 

The processor’s main problem is to make a single quality product 
from raw materials having all the quality variation that occur before 
the potatoes reach him. He therefore is faced with all of the problems 
of the fresh vegetable industry as well as the actual processing problems. 
Some important quality factors are. 


1. Color: Some variation, such as geographic, can be controlled by 
selection. Preference for snowy white or creamy yellow must be 
considered. The processor cannot tolerate darkening on cooking, a 
problem as yet unsolved. 


Size: This often limits the possible processing, as texture and peel- 
ing problems occur. Small sizes are used in canning whole new 
potatoes to gain good heat penetration and to withstand processing 
temperatures. Still the product is often greatly changed. Recent 
work shows that milder processing may be adequate, and hence a 
more desirable new raw material may be used. 

About 400 pounds of large potatoes per woman-hour can be 
handled at the trim table, but this figure may fall below 100 pounds 
for small potatoes. 

Texture: This frequently correlates with size. It is a quality factor 
most open to research, and there is a crying need for an objective 
evaluation. Most processed foods fail by lack of texture retention. 
Tools are needed for rapid evaluation of selection processes such 
as gravity grading. 

Flavor: A means of objective measurement is needed here also. 
A knowledge of national or regional preferences would be helpful. 
Freezing opens up the cell structure of potatoes without materially 


= 
3 & 
2. 
> y 
3 
4 


76 THE AMERICAN POTATO JOURNAL [ Vol. 27 


altering the finished product. This permits development of frozen 
potatoes for frying purposes like hashed brown. Frozen French-fried 
potatoes are a leading item. The Simplot Company has worked five 
years with these, and governs their handling by accumulated storage-life 
data. 

Freezing of low-cost materials such as potatoes is often avoided, but 
comparative costs of commercial preparation of fresh products are poorly 
evaluated. The processed material will, moreover, compete on a conven- 
ience basis with other processed foods. Some frozen potato products will 
have a lower cost than frozen corn or peas. Taking advantage of newer 
processing techniques will further help control costs. 

Reducing sugar content affects yields, rate of processing and quality 
of product, for the sugar is changed in the treatment. In dehydration, 
material with 1 to 3 per cent of reducing sugars can be dried in one-third 
the tir:c required for material with a 3 to 5 per cent content. Also the 
quality of the former is preferable because there is less degradation. 
There is a definite relation between reducing sugars and specific gravity, 
but the need exists for more precise evaluation. Basic research along 
such lines might well be done in the Regional Laboratories. Examples of 
problems are: Why do some fresh potatoes give much lhanpiness when 
mashed, and how can sorting raw potatoes avoid the trouble. Similarly, 
how can erratic fat absorption in French-frying be reduced? Again, why 
do some potatoes go to pieces when boiled ? 

Breeding programs should include the development of good cooking 
quality. Much basic information is needed about starch and its gel and 
paste characteristics. (Ray Kueneman, J. R. Simplot Co., Caldwell, 
Idaho). 


ESTIMATE OF TRENDS IN POTATO UTILIZATION 


Potatoes have been so much in the public eye during the past few 
years that an analysis of the trend in their utilization is particularly per- 
tinent at this time. Potato utilization falls naturally into five general 
classifications : 

Raw Product used as a vegetable for human consumption. 

Raw Product used as stock feed. 

Raw Product processed into prepared food items. 

Potatoes used for seed. 

Potatoes used industrially, not as a food. 

The total world production of potatoes in 1948 was 8,852,465,000 
bushels as compared to the 1935-1939 average of 8,417,851,000 bushels. 


+2 
vat 
! 
A 
iat 


1950] SUMMARY OF PAPERS 77 


United States production is estimated at approximately 382 million bush- 
els for 1940 as compared with 445,850,000 in 1948. The 1938-1947 
average was 393,403,000 bushels, and the 1935-1939 average was 
355,504,000 bushels. This indicates an upward trend in total production 
throughout the world, and a general term increase in the United States 
proper. 


Against the increased volume of potatoes grown in this country, we 
have a decrease in their use as a vegetable item in the American home. 
In 1909 the per capita consumption of potatoes in this country was 
approximately 185 pounds, as against 115 pounds in 1948. The general 
downward trend was maintained rather consistently through that period 
of years. This decrease in the use of potatoes as an item of diet is rather 
startling until thoroughly analyzed. Until recently, probably 30 to 35 
per cent of the potatoes indicated as consumed were thrown out by the 
grocer or the housewife because of spoilage, which to some extent modi- 
fies the statistics. There has, nevertheless, been a decrease in the use 
of potatoes as a vegetable item in the American home, due in some meas- 
ure to the competition of other vegetables in the diet and of cereal pastes, 
such as spaghetti, macaroni and noodles. This change in the menu or 
diet is in higher percentage among homemakers in the lower age bracket 
and also among those with college educations. This would indicate that 
the trend away from potatoes might continue unless something is done 
about it in the way of educational advertising. 


Apparently as many people use potatoes because of their starch 
content, as don’t. Some doctors eliminate potatoes from diets, whereas 
others recommend them. Very few people, either professional or house- 
wives, seem to either think or know anything about the vitamin or energy 
value of this tuber. Potatoes are served primarily because of eating 
habits, a liking for the vegetable, and because of its filling factor. In 
general, housewives know very little about the characteristics of potatoes 
best suited or baking, frying, boiling, mashing, etc. ; nor do they pay any 
particular attention to the areas from which they come. The popularity 
of red potatoes over white predominates in some areas and the situation 
reverses in others. To date there has been very little brand consciousness 
in the purchase of potatoes, either by the retailer or the consumer. 


Potatoes are more widely used than any food except rice. They 
affect our economy ; they represent a major political factor. The potato 
is important to our agricultural system, not only in itself, but from the 
standpoint of crop rotation. 


The pendulum swings. If the humble spud is to swing out of the 
downward trend into an upward trend, certain specific measures must 
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be taken. It is not a Herculanean task, because most every one likes pota- 
toes in one form or another. It would seem that the following program 
could influence that trend in a forward direction : 


1) Improve the quality and appearance of the potato. Send to market 
only good quality potatoes that are clean, preferably washed, waxed and 
for an added touch of glamor —color cooked. Have these potatoes 
marked by Government grade, or better yet, given a name brand with 
which the housewife can become familiar, as she is with canned goods, 
potato chips, cigarettes, etc., and a brand on which she can depend for 
uniform quality. 

2) Tell Mr. and Mrs. America the composition of the potato, its vita- 
min content, its energy value, its place in the well-balanced diet. 


3) Explain to the housewife the different varieties of potatoes and for 
what cooking method each variety is best suited. This procedure has 
been followed out by the meat industry ; by the sellers of vitamin tablets 
and other food commodities, with very good results. 

4) Let potatoes seek their own price level. Let them stand on their own 
feet so that their food value can be priced competitively with potato 
substitutes. 

5) Pack potatoes in 10 or 25-pound bags for consumer convenience. 
A good portion of the potatoes sold today are handled in bulk in stores. 
Not very many years ago eggs, raisins, prunes, coffee, sauerkraut, pick- 
les, etc. were sold in bulk. Today we find very few bulk items sold in the 
grocery stores. The trend is toward packaging, as exemplified further by 
the commodities of tomatoes and spinach. It seems reasonable to assume 
that the housewife will buy more potatoes if she can get them in pack- 
ages that are easy to handle, easy to buy and that stimulate her buying 
instinct. 

The American mother has put up with uniform potato quality 
very patiently, or the downward trend would have been greater. If the 
grower or dealer will go beyond just meeting a Government grade, put 
out a package with his brand name on it and take pride in the quality that 
he puts under that brand; put recipes on the packages and go to market 
with honesty in his heart, the American public will increase its consump- 
tion of potatoes and the present surplus will become non-existent. 


The restaurant and institution trede account for a very large per- 
centage of the potatoes used as a vegetable. They have had even more 
diffeulty in handling and serving potatoes than has the housewife. There 
is a wide-open field with this very important outlet for an increased 
consumption of potatoes if the industry will help overcome some of the 
problems that are involved. One forward step to this end has been the 
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FOUNDATION AND FOUNDATION 
“A” CERTIFIED SEED 


fr 
PRINCE EDWARD ISLAND 


“THE MILLION ACRE FARM” 


If you are not already represented here, the facilities 
of this office are available to give you any information you 
may require and place your enquiry with one or more re- 
sponsible shippers or growes. 


Our stock this year is of the best and our shippers are 
in a position to make prompt or later shipment. 


Write for Free Booklet 


The fact that P. E. L. is undoubtedly the best source 
of foundation stock in America is plaialy proven in the 
results achieved by the most successful growers. And— 
while the quota of seed and table stock from Canada has 
been filled—we still have the best stock available for ship- 
ment during the winter months, with an ample supply of 
refrigerated cars to fill all orders. 


— Don’t delay — Order today! — 


P.E.1. Potato Promotion Committee 


—DEPARTMENT OF AGRICULTURE— 
Charlottetown—Prince Edward Island—Canada 


An Agricultural Board Designed te Coordinate Facilitics 
of Buyers and Shippers of P. E. 1. Certified Seed 
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fresh peeled potato. Beyond that, however, potatoes should be marketed 
and purchased for the purpose that is to be required of them, just as is 
done with meat and other food products. 


It is up to the potato industry to take steps to change the trend of 
potato utilization into an upward swing if they are to regain their indus- 
try and their independence, for otherwise the Government will have to 
do it for the general good, and that will hasten our trend toward the 
social welfare state. 


The utilization of potatoes as stock food has had a tremendous up- 
swing since the war. It is estimated that approximately 18 million bush- 
els of potatoes will go into this channel in 1949. Until a few years ago 
when potato surpluses developed, the use of this item as a stock food 
was negligible. The Goveinment, faced with the disposal problem for 
large quantities of surplus potatoes, turned to stock feeding as an out- 
let and did an outstanding job of edv-ating feeders on the value of pota- 
toes as a stock food, as well as showing them the methods to be used in 
such feeding. The 1 per cent hundredweight price that the Government 
gave feeders on the potatoes diverted to stock feeding, no doubt had 
some influence in breaking down what might otherwise have been con- 
siderable resistance. However, the ice has now been broken and it can 
reasonably be anticipated that stock feeding of potatoes will continue to 
a very considerable degree. It is to the interest of the grower and the 
dealer in potatoes that all culls and No. 2 potatoes be kept out of com- 
mercial channels, and the grower can well afford to charge himself with 
his 2’s and culls and feed them or divert them to potato flour or starch 
plants, rather than let them get on the commercial market and deteriorate 
the potato business and pull down the price he would otherwise get for 
good potatoes. It is just plain good economics as well as good business. 
In other words, a grower is better off if he can sell his No. 1 potatoes 
for $2.00 and use his 2’s and culls for stock feed, or divert them to starch 
and flour plants, than he is to market nearly his entire crop for $1.00, 
as will doubtless be the case if the putting of low grade potatoes into 
consumer channles continues. 


Food processing of potatoes probably offers the greatest opportunity 
for increased utilization. This industry accounts for nearly 24 million 
bushels of potatoes annually. This is not a large figure in comparison to 
the total production, but considering that it has more than doubled in the 
last few years, a very definite trend is indicated. The Queen, King and 
Jack of processed potato items is the potato chip. This one product uses 
about 20 million bushels of potatoes a year. The potato chip volume in 
1939 was less than 60 million pounds of Chips, or converted into pota- 
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IT’S THE POTATOES 


vou SELL... 


that pay your bills and put money in your 
bank account. 


For bonus bushels — at harvest and sell- 
ing time — thousands of successful potato 
growers rely on DITHANE for dependable 
control of early and late blight. 


IT PAYS TO USE 


DITHANE 


THE TIME-PROVED ORGANIC FUNGICIDE 


Deveane is tredomerk, ROHM HAAS 
COMPANY 


WASHINGTON SQUARE. PHILADELPHIA 5S, PA. 
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toes, 4 million bushels. In 1945 the potato chip volume amounted to 
200 million pounds, requiring 13-4 million bushels of potatoes. In 1949 
the potato chip volume will probably reach 300 million pounds, requir- 


ing 20 million bushels of raw product. 

The growth of the potato chip business has followed a logical trend. 
It has resulted from improved quality, which in turn resulted from better 
mechanical equipment, the use of potatoes suited for making chips, and 
the handling of them in proper storage. Another item of major impor- 
tance in merchandising potato chips and increasing their sale, has been 
better packaging. Too much importance cannot be attached to good 
packaging. Merchandising potato chips in cans, heat sealed bags, in 
cellophane and aluminum foil wrapped cartons, has done for the potato 
chip industry what good packaging can do for the raw potato business. 
Much credit must be given to the National Potato Chip Institute for 
building a cooperative spirit among the chippers, or sponsoring a re- 
search program, and for publicity and work done with home economists 
in promoting the sale of potato chips. 


An item that is a part of the chip industry is shoestring potatoes or 
potato sticks. There is a fast growing volume on this item, which is more 
or less new business or the chip industry. 


Another comparative newcomer in the potato chip line is the item of 
cheese potato chips which shows promise of great popularity. It might 
not be too wild a dream to envision as great a variety in the potato chip 
field as is represented in the candy industry. 


Potato flour will probably account for the greatest increase in potato 
utilization of any of the processed potato items. Last year some 32 million 
bushels of potatoes were converted into potato flour and exported to 
Europe. This potato flour was for the most part manufactured on 
machinery converted to take care of the immediate problem. Some, how- 
ever, was manufactured by the regular potato flour manufacturers. The 
total quantity of export flour was something over 300 million pounds. 
Probably never again will this figure be reached in potato flour produc- 
tion. However it is an outstanding example of what can be done to take 
care of an emergency. Potato flour has a long-time history in Europe. 
It was introduced into this country about 25 years ago by Carl Feld- 
husen. Since that time its growth has been slow but steady. The potato 
flour used by the baking industry in this country is cooked potato flour. It 
is important to differentiate between the cooked and the uncooked flour. 
The difference is great, both in production cost and in quality. An un- 
cooked potato flour if prepared from peeled potatoes, may look equally 
as good as a cooked flour. It will, however, produce a loaf of bread that 
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will have a grayish tinge and will involve the danger of rope. Cooked 
potato flour has the enzymes completely inactivated, so will cause no 
discoloration in the finished loaf of bread, and also involves no danger of 
rope. 

There are presently four manufacturers of cooked potato flour in this 
country with a present production capacity of 3-¥% to 4 million pounds 
a month. These plants can utilize 21 to 25 million pounds of potatoes a 
month. 

There is a potential with the baking industry for much more potato 

flour business than this 3-4 million pounds or more a month. At the 
present time the baking volume on potato flour runs between 1-14 and 2 
million pounds a month. There is the:efore much work to be dune by 
the potato flour manufacturers. The number of bakeries using potato 
flour has nearly doubled in the past year, and most of them are now using 
larger quantities than formerly. This trend has been accomplished in the 
bakery by bakery demonstration, thus proving what can be done to in- 
crease the use of a good product when backed up by an educational 
program. 
Canned potatoes were until recently, an imported delicacy. They 
are now being produced in this country in ever-increasing quantity and 
in excellent quality. The item of canned potatoes is just as logical as the 
item of canned peas, and its present popularity has been accomplished 
with practically no advertising or promotion. Most of this production 
has been in No. 2 cans for consumer use. There is, however, a wide-open 
field with the restaurant trade for the product in No. 10 cans and it is 
reasonable to assume that a good market can be found for this item, not 
only in whole potatoes, but in sliced, diced and strips 


Another outstandingly good processed potato item is that of frozen 
French Fries. The sale on this product is increasing and can, and doubt- 
less will be developed into a really good volume item, not only with the 
consumer trade, but with the hotel and restaurant market. 


Dehydrated potatoes were a gigantic item during the war but have 
now shrunk to an annual volume equivalent to a one-day’s wartime pro- 
duction. The largest outlet for dehydrated potatoes is to the manufac- 
turers of corned beef hash and potato pancake mixes. The total volume 
of fresh potatoes that will probably be required for the dehydration indus- 
try this year, will be about a million bushels. 

A product that has received wide distribution and favorable public 
acceptance, is an instant potato mix. This item, while probably not 
materially increasing the consumption of potatoes, nevertheless indicates 
a trend in merchandising and an answer to the consumer’s demand for 
convenience. 
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FERTILIZER CO., INC. 


BALTIMORE, MD. 


BALTIMORE 
MARYLAND 


You can expect to get 


HIGHER YIELDS, FINER QUALITY AT LOWER COST 


When you use fertilizer containing 
this natural combination of 
essential plant foods. 


Water-Soluble 

Double Sulfate of Potash-Magnesia 
So many growers use fertilizers on potatoes, it is accepted as gen- 
eral practice. Wherever there is evidence of magnesia deficiency 
in the soil, growers find they get better results with Sul-Po-Mag, a 
natural combination of plant food elements, which provides the 
proper balance between potash and magnesia. Sul-Po-Mag is 
mined and refined exclusively by International at Carlsbad, New 
Mexico. Ask your fertilizer manufacturer for plant foods con- 
taining water-soluble Sul-Po-Mag, so that you can have the extra 
benefits it offers you. 


SUL-PO-MAG TRADE MARK RBG. U.S. PAT. OFF. 


POTASH DIVISION 


/> 
Saternatunal, INTERNATIONAL MINERALS & CHEMICAL CORPORATION 
~ GENERAL OFFICES 20 NORTH WACKER DRIVE, CHICAGO 6 
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Approximately 11 per cent of the potato crop is required for seed 
purposes rather an essential factor in propagation. The seed require- 
ment for 1949 is estimated at approximately 38 million bushels. The 
upward or downward trend here, of course, will be in line with acreage. 

The industrial, or non-food utilization of potatoes, accounts for 
nearly 10 per cent of the tonnage that goes into food channels and runs 
a very close second to the tonnage going into seed. More than one-half 
of the 30 million bushels in this category will probably go into livestock 
feeding, and the balance into production of alcohol and starch, with a 
much smaller portion going into what might be termed chemical chan- 
nels. It is difficult to prophesy a trend in this field because of its 
dependence to such a very large extent on research and science, as well 
as upon surpluses and their diversion into non-food channels. 

(W. A. Scott, E. Grand Forks, Minn.) 


(To be continued in March issue.) 


My ERS —for thorough, economical 
potato spraying, any acreage! 


Myers Sprayers, with capacities from 7 to 50 gallons per 

minute, are all equipped with famous Myers Bulldozer Pumps. 

These compact pumps, ranging from the giant Bulldozer to 

the husky Junior, provide more power with less weight — 
sage efficiency and economy. Write 
or catalog and dealer's name. 


THE F. E. MYERS & BRO. CO. 
Dept. R-165, Ashland, Ohio 
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4 to 10-row booms. 


SPRAYING or DUSTING 
“OHIO SUPERSPRAY” HYDRATED LIME 


with a guaranteed fineness of 99‘. % passing a screen having 
106625 openings per square inch It contains Magnesium and 
calcium insures greater coverage and yieids 


OHIO HYDRATE & SUPPLY COMPANY 


WOODVILLE. OHIO 


Manufacturers of Various Forms of Lime 
and Limestone Products 


1TH /MC_IRRIGATION/ 


POTATO 


INCREASED 


7 / 
CHECK THESE RESULTS! 
Growers in many sections 
report yields which bring from $230.00 to $270.00 more per acre over non-irrigated 
potatoes. Think of it—you get this increase in yield ond profits ot a cost of less than 
$20.00 per acre for irrigation! 


Eesy to operete, simple to install, lightweight, fully portable. We heve 
oll sizes, 2", 3°, 4", 5°, 6" and 8° diemeter aluminum pipe. 


Write teday fer ivrigation breclwre and 
free planning service. Address Dra==7 C. 


“a FOOD MACHINERY AND CHEMICAL CORPORATION 
PLORIDA DIVISION LAKELAND. FLORIDA 


Corrosive Sublimote 
Yellow Oxide Mercury 
Hermodin (Available in powder or liquid form) 


Hormodin is the root forming chemical developed by 
The Boyce Thompson Institute for Plant Research, Inc. 


Write for descriptive literature 


MERCK & CO., Inc. RAHWAY,N. J. 
Manufacturing Chemists 
New York, N.Y. © Philadelphic, Pa. © St. Louis, Mo. 
Elkton, Vo. * Chicago, Ill. + Los Angeles, Calir 
In Canada: Merck & Co.. Ltd. 
Montreal Toronto Valleyfielé 
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Patents Pending 


KILLS CORN BORERS 


CUTS ON FROZEN GROUND It cuts corn stalks into chaff... 
Your Improved Heavy-Duty : 

Wood's Model 50 Rotary Cutter ‘ills borers outright or exposes 
cute or them for birds toeat. Borers can- 
any field in any weather. Safety 

skids available to protect blades not survive in a clean plowed 


... decrease power requirements 
and save fuel. Just t them on. field. Cut stalks assure clean 


CUTS AT ANY HEIGHT plowing, add humus to your 


Adjustable to cut at ground level soil, increase fertility and tilth. 
or any height up to 14 inches. 


Rotary Cutter. Give 


Potato Vines BROS. name of nearest dealer. 
Grain Stubbles 


Thistles Ore on. 
AValfa Clover 
Weeds State 


| 
| 

4 : 
4 
- 


University Microfilms 
313 North ist St 
Ann Arbor Michigan 


Make Sur 
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Growers report better protection with 


IRON AGE POTATO SPRAYERS 


ROWERS who count on potatoes for 
their big money crop know it pays 
to spray the Iron Age Way. Regular 
Iron Age Sprayers, like the power take-off 
unit shown here (equipped with special 
potato booms for spraying 3 to 16 rows, 
with 3 to 6 nozzles per row depending on 
row width) assure complete penetration, 
maximum coverage, lower spraying costs. 
The famous Iron Age Pump maintains 
high pressures needed under all spraying 
conditions, and still takes a beating season 
after season without breakdowns. Here's 
what some Iron Age users say: “Sprayed 
over 155 acres the full season without 
putting a wrench tomy pump” . . . “Get 
better coverage with Iron Age than any 
other sprayer I’ve ever seen.” 


PLANT AND SPRAY THE (ROW AGE WAY 


Whatever your acreage or your crop, it 
will pay you to find out how Iron Age 
spraying can give you greater coverage at 
lower cost. Sprayer models for every 
grower . . . 8 pump sizes, 6 to 50 gallon 
capacities. See your Iron Age Dealer, or 
write to: 


A. B. FARQUHAR COMPANY 
Farm Equipment Division 
3401-F Duke St., Yor, Pennsylvania. 
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